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Abstract (Basic): Sooty particles of glass are prepd. by hydrolytjc flame 
decomposition of a mixt. of chlorine-free principal raw materials and 
fluorlne-contg. cpd. This is dissolved in alkali raw materials, then 
the solute is vitrified. The chlorine-free principal raw materials are 
SiH4. GeH4. B2H4. Si(0CH3)4. 6e(0CH3)4. etc. The fluorine7Contg. cpds 
are SF6, CF4. HF. F2. etc. Chlorine or hydrochloric acid is not formed 
in the prepn. of sooty glass particles, and lowering of its 
vitrif iabi I ity due to NaCI does not occur. Diffulty in the dissolution 
of sooty glass particles in alkali components does not occur. Fluorine 
is expelled from the con«)onents at the time of vitrification. Base 
material of polycomponent fibreglass of high quality is prepd. 

efficiently. n u • 

In further detail sooty glass (80 microns dia.) having a compsn. 
Si 02 70%, Ge02 20% and B203 10% was prepd. at a rate of 35 g/hr from a 
mixt. of SiH4 (160 cc/min.), GeH4 (40 cc/min), B2H4 (30 cc/min) and SF6 
(60 cc/min) by hydrolytic flame decomposition in oxyhydrogen flame at 8 
litre/min. of 02 and 2 litre/min. of H2. 60 g was dissolved in 80g of 
10% aq. soln. NaOH. and gel if led by the evaporation of water, then 
vitrified at 1200 deg. C. (2pp) 
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1. A process for producing a multi -const i-tuent 
type of glass fiber matrix, comprising the steps of: 

1) subjecting main glass raw materials, which 
contain no chlorine and comprise a hydrogenated product and 
an organic compound, and a fluorine-containing compound to 
flame hydrolysis, soot-like fine glass particles being 

thereby formed, 

ii) dissolving the soot-like fine glass particles 

in an alkali raw material, and 

iii) subjecting the resulting alkali solution to 
vitrification, a multi-constituent type of glass fiber 
matrix being thereby obtained. 

[16] 

This invention relates to a process for producing 
a multi-constituent type of glass fiber matrix. 

[17] 

The multi-constituent types of glass fibers have 
heretofore been produced with methods utilizing crucibles. 
However, the raw material powder by itself contains 
impurities, and impurities are also mixed into the raw 
material powder during a fusing step. Therefore, very large 
amounts of impurities are contained in the raw- material 
powder, and various problems have heretofore occurred. 
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In order t;o eliminate the aforesaid drawbacks, 
there has heretofore been proposed a process for producing a 
multi-constituent type of glass fiber matrix by subjecting 
liquid main glass raw materials to flame hydrolysis with an 
oxyhydrogen flame, a sintered material of soot- like fine 
glass particles being thereby prepared, pulverizing the 
sintered material, dissolving the pulverized sintered 
material in an alkali raw material, such as an aqueous NaOH 
solution, removing water from the resulting alkali solution 
by evaporation, and carrying out fusing and vitrification. 
In the proposed process, chlorides, such as 81014, BCI3, and 
GeCl4, are used as the main glass raw materials. However, 
with the proposed process, CI2 and HCl remain in the soot- 
like fine glass particles and are bonded with NaOH, Na2C03, 
or the like, seirvlng as the alkali raw material, and NaCl is 
thereby formed- As a result, the fusing and vitrification 
step is affected adversely. Also, in cases where the 
chlorides are used, the glass containing the Ge constituent, 
the B constituent, or the like, has a decreased softening 
temperature. Therefore, the degree of sintering of the 
soot-like fine glass particles becomes high. Accordingly, 
the problems occur in that the dissolution of the soot-like 
fine glass particles in the alkali raw material becomes 
difficult to carry out, and in that the change in the 
concentration becomes large. 

The object of the present invention is to provide 
a process for producing a multi-constituent type of glass 
fiber matrix, which eliminates the drawbacks accompanying 
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the aforesaid process using ;an oxyhydrogen flame ^ and with 
which a multi-constituent type of glass fiber matrix ; having 
good performance can be fornied efficiently and rteliably. 
The present invention provides a process for producing a 
multi-constituent type of glass fiber matrix, comprising the 
steps of: 

i) subjecting main glass raw materials, which 
contain no chlorine and comprise a hydrogenated product and 
an organic compound, and a fluorine-containing compound to 
flame hydrolysis, soot-like fine glass particles being 

thereby formed, 

i±) dissolving the soot-like fine glass particles 

in an alkali raw material, and 

iii) subjecting the resulting alkali solution to 
vitrification, a multi-constituent type of glass fiber 
matrix being thereby obtained- 

[18] 

The present invention will hereinbelow be 
described in detail with reference to the accompanying 
drawings- Figure 1 is a flow chart showing an embodiment of 
the process in accordance with the present invention. 

Firstly, the main glass raw materials, which 
contain no chlorine and comprise a hydrogenated product and 
an organic compound, and th4 fluorine-containing compound 
are subjected to the flame hydrolysis using an oxyhydrogen 
flame, or the like, and the sintered material of soot-like 
fine glass particles is thereby formed. Specifically, for 
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example, an outside deposition technique is utilized, in 
whicli tt\e fine glass particles are deposited on an end of a 
rod-like substrate by using a multiple pipe burner. As the 
main glass raw materials, which contain no chlorine, a 
hydrogenated product, such as SiH4, GoH^, or B2H5, and an 
organic compound, such as 81(00113)4 or Ge( 00113)4, are used. 
As the fluorine-containing compound, SFg, CF4, HF, or 
the like, is used. in cases where the fluorine-containing 
compound is used, a portion iof the formed glass is etched by 
the F" ion. As a result, the degree of sintering of the 
soot-like fine glass particles becomes low, and a porous 
sintered material is obtainetd. 

[19] 

In the process for producing a multi-constituent 
type of glass fiber matrix, the main glass raw materials, 
which contain no chlorine (CI) and comprise a hydrogenated 
product and an organic compound, and the fluorine-containing 
compound are subjected to the flame hydrolysis using a 
flame, such as an oxyhydrogen flame, and the soot- like fine 
glass particles are thereby formed. Therefore, the problems 
can be prevented from occurring in that the degree of 
sintering of the soot-like fine glass particles becomes high 
due to the F" ion occurring from the fluorine-containing 
compound. Even if the processing, such as pulverization, is 
not carried out, the soot-like fine glass particles can be 
dissolved easily and reliably in the glass raw material, 
such as an aqueous NaOH solution. Also, the drawbacks with 
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respect to the change in the concentration do not occur. 
Further, when the soot-like fine glass particles are 
dissolved in the alkali raw material, since CI is not 
contained, a detrimental substance, such as NaCl, is not 
formed. Therefore, the fusing and the vitrification can be 
carried out reliably and quickly. Furthermore, since F is 
apt to scatter, the F constituent is reliably removed during 
the fusing and the vitrification, and a clear multi- 
constituent type of glass fiber matrix can be obtained - 
Therefore, a multi-constituent type of glass fiber obtained 
from the fiber matrix exhibits little transmission loss over 
a wide range of wavelengths* 

[20] 

Example 

Flame hydrolysis was carried out by burning 
160cc/minute of SiH4, 40cc/minute of GeH4, 30cc/minute of 
BjHg, and 60cc/minute of SFg in an oxyhydrogen flame of 8 
liters/minute of O2 and 2 liters/minute of A sintered 

material of soot-like fine glass particles having a diameter 
of SOmm was thereby formed at a rate of 35g/hour. The fine 
particles had the composition of 70% of Si02/ 20% pf GeOj, 
and 10% of B2O3. After directly dissolving 60g of the 
aforesaid fine particles in 80g of a 10% aqueous NaOH 
solution, water was removed by evaporation, and a gel was 
thereby obtained. In a glass fusing furnace, the gel_was 
heated at a vitrification temperature of 1,200*^C for 60 
minutes and was thus subjected to the fusing and the 
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vi-trif ication. In this manner, a multi -constituent type of 
glass fiber matrix was formed. The obtained multi- 
constituent type of glass fiber matrix had no scattering 
pointy such as & bubble. This is presumably because the 
remaining F compound^ such as NaF, was volatilized during 
the fusing and the vitrification, and the defoaming effects 
and the clarifying effects were achieved. 

The obtained glass was used as a core member. 
Also, a glass obtained in the same manner by changing the 
refractive index was used as a cladding member. The two 
kinds of the glass materials were placed in a double 
crucible and subjected to the melt spinning. In this 
manner, a glass fiber having a core diameter of 40\m, a 
cladding diameter of 150|xm, and A 1%- As for the fiber, 
transmission loss was measured. The results indicated by A 
in Figure 2 were obtained. 
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